Tumor-derived aberrant methylation in plasma of invasive ductal breast cancer patients: clinical implications.
Progressive p16 methylation has been associated with metastasis and invasive phenotypes in many cancers. Loss of E-cadherin (CDH1) function contributes to breast cancer progression by promoting cell proliferation, invasion and metastasis. Using methylation-specific PCR, aberrant hypermethylation of p16 and CDH1 in tumor and plasma was analyzed and correlated with levels of serum protein markers, carcinoembryonic antigen (CEA) and carcinoma antigen 15-3 (CA15.3), in 36 patients with invasive ductal breast cancer. Aberrant p16 methylation was found in 11% (4/36) of primary tumors and 8% (3/36) of plasma samples. Aberrant CDH1 methylation was detected in 25% (9/36) of primary tumors and 20% (7/36) of plasma samples. p16 and/or CDH1 hypermethylation was found in 31% (11/36) of primary breast carcinomas and 82% (9/11) of breast cancer patients with tumoral methylation showing identical epigenetic changes in plasma. The 25 patients without tumoral methylation did not show epigenetic changes in the plasma. Tumoral p16 methylation was significantly associated with advanced tumor stage (p=0.028; Fisher's exact test), tumor size (p=0.017) and nodal metastasis (p=0.002). However, p16 methylation in plasma was only associated with nodal metastasis (p=0.012). Altogether, aberrant p16 methylation in plasma and elevated serum CEA level were associated with advanced tumor stage (p=0.033), tumor size (p=0.022) and extensive nodal metastasis (p=0.003). With clinical implications, p16 hypermethylation in plasma and/or raised serum CEA levels may prove useful as diagnostic and prognostic markers for breast cancer.